LATIN AMERICA: R& D SPenDING JumPs IN BraziL,
MEexico, AND CosTta Rica

Summary: R&D spending by six Latin American
countries combined increased markedly between 1990
and 1996. This gain in spending was split between
very substantial increasesin Brazl, Mexico, and Costa
Rica, with declines reported by Chile, Argentina, and
Venezuela. The public sector was the dominant source
of funding and main performer of R&D in these
countries. The United States supported R&D in these
and other Latin American countries through funding
of collaborative R&D, support of international
financial institutions, which are providing science and
technology loans to these countries, and through
subsidiary companies conducting industrial R&D in
Latin America.

R& D sPENDING BY six LATIN AMERICAN

COUNTRIES COMBINED ROSE SUBSTANTIALLY
IN THE 1990-1996 PERIOD

Expenditures on research and development (R&D),
adjusted for inflation rose over 40 percent, increasing from
$3.7 hillion in 1990 to $12.3 hillion in 1996 in Sx Latin
American countries (figure 1). In 1996, these countries
accounted for over 90 percent of the estimated $13.7 billion
of R&D spending in the Latin American and Caribbean
region.*

Brazil, Mexico, and CostaRicaincreased their R& D
spending substantialy:

Brazil amost doubled its R& D spending between 1990
and 1996 (figure 2), with expenditures amounting to
$7.1 hillion in 199¢? (figure 1), accounting for amost
60 percent of R& D expenditures by the six countries.

L atin Americaand the Caribbeaninclude countriesin South &
Central Americaand the Caribbean region except Cubathat reported
R& D spending in 1996 to Red | beramericanade | ndicadoresde Ciencia
y Tecnologia(RICY T). RICY T isan organization of Inter-American
countriesthat isdevel oping and improving indicatorsof scienceand
technology intheInter-American region. Theestimated $1.2 billion of
R& D expenditures by other countries consists of $1.0 billion by
Colombia, with the remainder by all other countriesin the Latin
American and Caribbeanregion. ThisNSF report excludes Cubadue
toalack of aPPP conversionrate.

2The $7.1billion wasthe PPP val ue; asacomparison, R& D
expendituresat themarket exchangeratewere $5.8 billionin 1996.

Brazil’s large share of tota R& D spending by these
countries is due, in part, to the large size of its
economy, which accounts for 40 percent of total
economic output by these six countries.®

R& D spending in Mexico rose by asimilar magnitude,
with expendituresincreasing from $1.1 billion to $2.1
billion (figure 1) during this period, an increase of over
90 percent (figure 2). Mexico's 1996 expenditures
accounted for 17 percent of total R& D spending, while
the Mexican economy accounted for a 30 percent
share of total economic output of these six countries.

Costa Rica's R&D expenditures in 1996 were $248
million, more than double their leve in 1990 (figure
2). Its R&D expenditures accounted for 2 percent
of total R& D spending by these six countries.

R&D spending, adjusted for inflation, declined in
Argentina, Chile, and Venezuda

R&D spending in Argentina fell about 35 percent
(figure 2) from 1990 to $1.4 billion in 1996 (figure 1),
thelargest drop in the six countries, during this period.

Chile’sR& D expenditures dropped about 10 percent
(figure 2) from 1990 to $1 hillion in 1996 (figure 1).

Venezuela' s expenditures fell by about 4 percent
(figure 2) from 1990 to $519 million in 1996.

Despite strong gains by Brazil, Costa Rica, and
Mexico, the share of R&D in Latin American countries
lagged the levels of more developed countries:

Theratio of R&D to GDP was less than 0.8 percent
in 1996 in five of the six Latin American countries.
Costa Rica was the only country in the entire Latin
American region, where R&D exceeded 1 percent
of GDP. Whilethe share of R& D to GDP, particularly
in Brazil and Costa Rica, was generdly comparable

3Asmeasuredin 1992 constant U.S. dollars of GDP using PPP
conversionrates.



Figure 1. R&D spending by six Latin American countries
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NOTES: Local currency R&D figures from RICYT were deflated into 1992 constant U.S. dollars using the World Bank's Gross
Domestic Product (GDP) deflators and purchasing power parity (PPP) conversion rates. Figures should be regarded with
caution given possible variations in survey and reporting methodologies by countries. Brazil R&D figures in dollars were
imputed to reconcile currency reporting differences. Argentina and Venezuela figures are science and technology activities,
a broader measure than R&D that includes technical training.

SOURCES: Red Iberamericana de Indicadores de Ciencia v Tecnoloaia (RICYT), Principales Indicadores de Ciencia v Tecnoloagia
1990-1997. Bueno Aires, Araentina; RICYT, June 1999. Data in this publication are available at www tunq edu ar/ricyt/.

The World Bank. World Development Indicators 1998. Washinaton, DC: The World Bank, April 1998. Information and
some data are available at www.worldbank.ora/data/wdi’home.html.

Figure 2. Index of real R&D expenditures
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NOTES: Local currency R&D fiqures from RICYT were deflated with the World Bank's Gross Domestic Product
(GDP) countrv deflators and converted to 1990 index numbers. Araentina and Venezuela fiaures are
science and technoloav activities. a broader measure than R&D that includes technical trainina.

SOURCES: Red Iberamericana de Indicadores de Ciencia v Tecnoloaia (RICYT), Principales Indicadores de Ciencia
y Tecnologia 1990-1997. Bueno Aires, Argentina: RICYT, June 1999. Data in this publication are available
at www.una.edu.ar/ricyt/

The World Bank. World Development Indicators 1998. Washinaton, DC: The World Bank, April 1998.
Information and some data are available at www worldbank ora/data/wdi/home html.
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to some developing countries, it wasfar below that of
Asiantigers, such as Taiwan and South Korea (figure
3) or upper income countries, such as the United

States.

The paucity of industry R&D is one factor in the
relatively low level of R&D in Latin America
compared to industrialized countries. In most Latin
American countries, public spending accountsfor over
70 percent of R&D funding, compared to
approximately 25 percent in some of the newly
industrialized countries of Asia and less than 50
percent in most industrialized countries.* The
vulnerability of public spending to financid volatility
and criss may have dso played arolein the low, and
sometimes erratic, level of R&D spending in Latin
America.

The public sector was the dominant funder of R&D

in the six countries;

Governments and universities — the traditional
sources of R&D financing in Latin America —
provided the bulk of R& D funding during this period
(table 1). Theuniversitiesthat finance R&D consist
predominately of large public ingtitutions, and are
conduits of additiona public funding of R&D. With
the exception of Venezuela, the public sector,
including the university sector, accounted for two-
thirds to three-quarters of R&D funding in 1996.°

The public sector’ s share may be understated because

the industria sector includes publicly owned firms.®
This appears to be the case in Brazil, where public

firms provided onethird of industrid funding in 1995.

Figure 3. R&D as a ratio to GDP in 1996 in selected countries
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NOTES: All fiqures are the ratio of R&D to Gross Domestic Product (GDP), except Argentina and Venezuela fiqures are science

and technoloay activities, a broader measure than R&D that includes technical training.

SOURCES:  RICYT - Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Venezuela; NSF - India, South Korea,

Taiwan, and the United States; UNESCO - Uganda

4 nter-American Devel opment Bank, “ Scienceand Technology

for Development: A Strategy Paper”, October 1999, p. |.

SMexico dataarefor 1995.

5Thereporting of industry R&D inRICY T isconsistent with the
OECD’s guidelines (OECD 1993 Frascati Manual, p. 50), which
includespublicenterprisesengagedinmarket activities. Inaddition,
publicenterpriseshavehistorically beentheonly sourceof industry
R&D inLatin Americaprior to privatization and market reforms
carried outin many countriesinthelate 1980’ sand early 1990’s.



If industry R&D financing by public firms were
counted as part of the public sector, the public sector’s
share in Brazil would be an estimated 73 percent in
1996, compared to the officia figure of 60 percent,
which excludes financing by public firms.”

by the governments and private industry will provide
an additiond $700 million, for atotal of $1.3 hillionin
resources for these countries.®

In addition to being the primary funder, the public
sector was the dominant performer of R&D in four

aple a g So es of R&D 996 percentage
countries®
Govern-|  Uni- ) .

Country | ot | versity | !ndustry| Nonprofif Foreign| Total The public sector in 1996 conducted more than half
Argentina...... 463 203  28.0 17 3.7] 100.0 of R&D in Argentina, Brazil, Chile, and Mexico
Brazil............ 57.2| 28| 401 NA NA[ 100.0 through government agencies and public universities°
Chile.rocvvee 695 75 16.6 NA 6.4 100.0 Chile’'s government performs roughly half of that
CostaRica.| 53.4 148 17.4 45 9.9 100.0 country’s R&D, and the Argentine and Mexican
Mexico........., 66.2] 84| 176 11 6.7| 100.0 public sectors conduct athird or more of their national
Venezuela..| 32.0 234 446 NA NA[ 100.0 R&D (table 2). Brazil is an outlier, with government
KEY: NA = Not available. performing a much smaller share of national R&D,

NOTES: Argentina and Venezuela figures are science and accounting for Only about 11 percent.

technical activities, a broader measure than R&D that
includes technical training. Mexico is 1995 data.
Components may not add to total due to rounding
discrepancies.

Latin America s system of large public universities
has traditionally carried out a substantial share of
R&D. The share ranged from 30 to 45 percent in
Argentina, Brazil, Chile, and Mexicoin 1996.1* Asin
the case of R& D funding, the public’ s share of R&D
performance may be understated because industry’s
shareincludes R& D performed by public enterprises.

SOURCES: Red Iberamericana de Indicadores de Ciencia v
Tecnologia (RICYT), Principales Indicadores de Ciencia
v Tecnologia 1990-1997 . Bueno Aires, Argentina: RICYT,
June 1999. Data in this publication are available at
www.ung.edu.ar/ricyt/.

Industry R&D has increased its share of total R&D

Other funders of R&D included nonprofits and performed in four countries

international organizations, notably the World Bank

and Inter-American Development Bank (IDB): The industrial (public and private) sector of all four

countries, particularly Brazil and Mexico, increased
itsshareof total R& D during thisperiod. For example,
Brazil’s share rose from 24 percent in 1990 to 46
percent in 1996 and Mexico's share increased from

Nonprofit organizations and foreign financing by
foundations and international organizations, provided
small but significant levels of funding 6 to 15

percent) for R&D in Argentina, Chile, Costa Rica,
and Mexico. Inparticular, the World Bank and I nter-
American Development Bank (IDB) provided
substantial resources to support science and
technology activitiesin theregion. For example, the
World Bank and IDB recently approved dmost $600
million in multi-year science and technology |oans for
Argentina, Brazil, and Mexico. Counterpart financing

10 percent in 1993 to 21 percent in 1995. The private
sector in Mexico performed the bulk of industrial
R&D, with itssharerising from 75 percent in 1994 to
90 percent of total industry R&D in 1995.

The extent of participation by the private sector in
other countriesisunclear dueto lack of dataon private
industrial R& D performance. In the case of Brazil,

8Information on the IDB’s activities is available at http://
www.iadb.org/exr/PRENSA/prsctec.htm. Information onWorld Bank
loansisavailableat http://whbln0018.worl dbank.org/external/lac/lac.nsf.
Seealso“World Bank renewsitssupport for Brazil,” Nature, February
5, 1998, p. 317.

"Dataonfunding by privateindustry provided by CNPq (National
Council for Research), aBrazilian governmental agency, aspart of a
November 1999 presentation to theNational ScienceBoardon“R&D
Budget Coordinationand Priority Setting.” Publicand privateindustry
accounted for 40 percent of total R& D fundingin 1996. Theone-third
shareof publicindustry tototal industry fundingin 1995, if appliedto
the 1996 financing figures, would amount to an estimated 13 percent
shareof publicindustry funding of total R& D during 1996, effectively
increasing the public sector’ s sharefrom 60 to 73 percent.

*Dataareunavail ablefor CostaRicaand Venezuela.
OMexico dataarefor 1995.
1Mexico dataarefor 1995.



however, large-sca e privatization, the introduction of
R&D tax credits for private industry, and the
strengthening of patenting law during the 1990-96
period would be consistent with private industry
driving the increased share of industrial R& D in that
country.

Table 2. Performers of R&D in 1996 in percentage
share

Country Gr(:]\gtn ’ vgrr:i-ty Industry|Nonprofit| Total
Argentina............ 4101 315 25.9 1.7 100.0
Brazil.........coeoue.. 11.0] 435| 455 NA| 100.0
Chile.....oovvreerenn. 50.6] 45.6 2.8 0.9] 100.0
Mexico................] 33.00 458 20.8 0.4] 100.0
KEY: NA = Not available.

NOTES: Argentina figures are science and technology
activities, a broader measure than R&D that
includes technical training. Mexico is 1995 data.
Components do not necessarily sum to total
due to rounding discrepancies.

SOURCES: Red Iberamericana de Indicadores de Ciencia

y Tecnologia (RICYT), Principales Indicadores

de Ciencia v Tecnologia 1990-1997 . Bueno Aires,

Argentina: RICYT, June 1999. Data in this

publication are available at www.ung.edu.ar/ricyt/.
The U.S. hasbeen playing an activerolein supporting

R&D in the Latin American region in severa ways.

The U.S. private sector was an active performer of
industry R&D in these six countries (table 3). R&D
expendituresby U.S. affiliatesin these countriesrose
from $195 million in 1990 to $666 million in 1996, a
more than threefold increase. The largest recipient
was Brazil, followed by Mexico and Argentina. These
six countries accounted for 97 percent of R&D
performed in 1996 by U.S. subsidiaries in the entire
region.'? This substantial increase is consistent with
the general trend of increased globalization of U.S.
R& D and efforts by many Latin American countries
to open up their economies to foreign trade and
investment.

2Source: U.S. Bureau of Economic Analysis, U.S Direct

Investment Abroad. Washington, DC: U.S. Bureau of Economic
Analysis, 1998.

Table 3. R&D performed by U.S. affiliated companies

1990 1996
Country
(In millions of dollars)

Six-country total........c.coceeerveeeiiennnn. 195 666

Brazil.......ccooovvieiisieiecsieienn 113 489

MEXICO...v.vvveverrreierereieneiersseeeresseeand 53 119

ArgeNtiNA....cvcvevevevevereeee e 14 42

Venezuela........coceveevevceeererennn, 11

Chile.u.vevceereeeeeree e 3

COSta RICA. ... 1

NOTE:  Figures are unadjusted for inflation. Countries
are ranked by level of R&D in 1996.

SOURCE: U.S. Bureau of Economic Analysis, U.S. Direct
Investment Abroad. Washington, D.C.,
U.S. Bureau of Economic Analysis, 1998.

The U.S. Government supported international
cooperative R&D activities, where a U.S.-funded
researcher wasinvolved in aproject with aforeign or
multinationa partner. Infiscal year 1995 (Oct. 1994-
Sept. 1995), the United States provided an estimated
$44 million in bilateral funding to Latin American.
Thiswas approximately 9 percent of the $497 million
in total funding provided for collaborative R&D on a
bilateral basis. Thisamount does not include funding
for multinational activities that may include Latin
American countries or other scientific and
technological activities, such as conferences.'®

Asthe largest shareholder among member countries
in the World Bank and IDB,}* the United States has
been instrumentd in approving and hel ping to finance
loans for science and technology in the region, such
as the $600 million recently approved by these
organizations for Argentina, Brazil, and Mexico.

13Wagner, Caroline, International Cooperationin Research and
Development. SantaMonica, CA: RAND, 1997.

¥TheU.S. hasthelargest share of paid-in capital of member
countriesintheWorld Bank and IDB. Seehttp://www.worldbank.org/
html/extpb/annrep/pdf/ibrd.pdf for shares of member countriesinthe
World Bank. See http://www.iadb.org/fin/info0699.pdf for sharesof
member countriesinthel DB.
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